First Report of Verticillium Wilt Caused by Verticillium dahliae on Avocado Trees in Greece.
Avocado (Persea americana) is an important crop for Chania, Crete, Greece, and is grown on more than 800 ha. In November 2013, 4-year-old trees in a new avocado grove of cv. Hass grafted onto the rootstock 'Bacon,' previously planted in citrus trees, showed symptoms of yellowing, leaf fall, twig and branch dieback and vascular tissue discoloration. Disease incidence was estimated at 2.3% (12 out of 530 trees affected). A fungus was consistently and readily isolated from symptomatic vascular tissue, previously surface-disinfested with 95% ethanol, on acidified potato dextrose agar (APDA). After 7 days, slow-growing colonies were transferred to PDA and the growth rate of the fungus was 2.9 mm/day at 24°C in the dark. Microscopic observations revealed hyaline hyphae with many irregular, dark microsclerotia measuring 40 to 200 × 30 to 75 μm (average 94.5 × 50.3 μm) developing after 21 days of growth. Hyaline, elliptical, single-celled conidia measuring 2.8 to 7.5 × 2.5 to 4.3 μm (average 4.8 × 3.1 μm) developed on verticillate conidiophores. For molecular characterization, Verticillium dahliae specific primer pair ITS1-F/ITS2-R that amplifies the rRNA internal transcribed spacer (ITS) region was used (2). Band of expected size was amplified, sequenced, and deposited in GenBank (Accession No. KJ818294). On the basis of morphological characteristics (3) and a BLAST search with 100% identity to the published ITS sequence of a V. dahliae isolate in GenBank (KC834733.1), the fungus was identified as V. dahliae. Five 1-year-old avocado plants of cv. Hass, grafted onto the rootstock 'Bacon,' were used for pathogenicity tests. Artificial inoculation was performed by making a 5.0 × 3.5 mm hole in the rootstock trunk, injecting approximately 40 μl of a 2.8 × 107 conidia/ml suspension into the vessels (spores were introduced passively), sealing with Vaseline, and covering with adhesive paper tape. Five control plants were mock inoculated with sterilized distilled water. Disease symptoms that appeared 18 days post artificial inoculation were similar to those observed under natural infection conditions. Thirty-five days post artificial inoculation, disease incidence was 80%, whereas the percentage of positive V. dahliae re-isolations from infected tissues was 95% (96.7 and 93.3% from rootstock and graft, respectively). The extent of vascular tissue discoloration from the point of inoculation ranged from 11 to 62 cm, whereas V. dahliae was successfully re-isolated even from the end of the graft (approximately 60 cm above the initial inoculation point), thus confirming Koch's postulates. Neither symptoms nor positive isolations were observed in control plants. The pathogenicity test was repeated twice with similar results. Verticillium wilt of avocado has been observed in several countries including Argentina, Chile, Ecuador, Israel, Mexico, Morocco, Spain, and the United States (1). To the best of our knowledge, this is the first report of Verticillium wilt on avocado in Greece. This disease could potentially be an increasing problem in areas where young avocado trees are established on land previously planted in vegetable crops. References: (1) J. C. Goud and J. A. Hiemstra. Chapter 3 in: A Compendium of Verticillium Wilt in Trees Species, 1998. (2) E. A. Markakis et al. Eur. J. Plant Pathol. 124:603, 2009. (3) G. F. Pegg and B. L. Brady. Verticillium Wilts. CABI Publishing, Wallingford, UK, 2002.